Moriosomus Motschulsky 1855 is a Neotropical genus containing three species in the carabid beetle tribe Morionini. Moriosomus adults are found under tree bark and in rotting logs in rainforests; larvae are unknown. This revision of Moriosomus includes diagnoses, descriptions, illustrations, and distributional data for all three known species, including Moriosomus motschulskyi Erwin & Moore, new species ("PERU, HUá N[UCO], Divisoria," Cordillera Azul, 1600m, 08°5 4' 0 S, 075° 40' 0 W). We provide an identification key to the species based on adult external structure. We clarify the the date of the description of the genus Moriosomus, which is 1855, rather than 1864 as it is often incorrectly cited in the literature. In addition, we define the tribe Morionini and provide a key for identification of the two genera resident in the Western Hemisphere.
Introduction
Moriosomus Motschulsky 1855 is a Neotropical genus in the carabid beetle tribe Morionini. Moriosomus was known to contain two species: M. seticollis Straneo 1985 , described from two specimens, one each from Ecuador and Colombia, and the commoner and widespread Central American species M. sylvestris Motschulsky 1855, known from Lower Middle America (Fig. 1) . In this paper, we revise this genus, including description of a third species from Perú, Moriosomus motschulskyi Erwin & Moore, new species. Moriosomus species are generally found in rotting logs (Will, 2006 , and numerous specimen label notes made by F. Nevermann in Costa Rica). Adults of the Central American species, M. sylvestris, are fully winged and live below 1100m altitude, whereas adults of the two South American species, M. seticollis and M. motschulskyi n. sp., are flightless and known only from the highlands above 1500m. Within Carabidae, flightlessness is commonly associated with species living at higher altitudes, or on islands. This is the seventh in a series of papers with diagnoses of new taxa and re-descriptions of known taxa in the beetle family Carabidae from Costa Rica (Erwin 2000 (Erwin , 2002 (Erwin , 2004a (Erwin , 2004b (Erwin , 2004c Erwin et al. 2004 ) and other Neotropical countries. Previous contributions toward our knowledge of the Neotropical carabid fauna include Erwin (1973a Erwin ( , 1973b Erwin ( , 1974a Erwin ( , 1982 Erwin ( , 1991 Erwin ( , and 1994 .
Materials and Methods
Species boundaries were judged by examination of the external structural features of adults. Species concepts follow those previously described for carabid beetles (Erwin & Kavanaugh 1981 , Kavanaugh & Erwin 1991 . The formats for species diagnosis and the validation of scientific names follow, as closely as possible, those suggested in Erwin & Johnson (2000) and applied in Erwin (2000 Erwin ( , 2004a Erwin ( , 2004b Erwin ( , 2004c . Information on all three Moriosomus species will be posted in the Encyclopedia of Life, Smithsonian Institution website (http:// www.eol.si.edu) and the Tree of Life (http://www.tolweb.org).
Ninety-three specimens of Moriosomus were examined for this study. Specimens were either borrowed from, or studied at, the following institutions: Academy of Natural Sciences, Philadelphia (ANSP); California Academy of Sciences, San Francisco (CASC); Field Museum of Natural History, Chicago (FMNH); INBio, San José/Santo Domingo, Costa Rica (INBio); Kansas University Natural History Museum (SEMC); Museum of Comparative Zoology, Harvard University, Cambridge (MCZC); National Museum of Natural History, Washington, DC (NMNH), University of Alberta, Strickland Museum, Edmonton (UASM); the American Museum of Natural History (AMNH) and the Kipling Will Collection at the University of California, Berkeley (KWWC).
The habitus images of the adults were taken with a Wild M400 microscope and AutoMontage software. Leg orientation differs among habitus images. Figure captions include an ADP number, which is a unique identification number for the specimen that was illustrated or photographed and links the specimen and associated illustrations and/or image to additional information in electronic databases at the NMNH.
Geographical data are presented for species based on all known specimens available at the time of manuscript preparation. Georeferences have been determined from locality information provided on specimen labels. We report latitude and longitude in degrees, minutes and seconds and we use "0" for minutes or seconds that are not available. We provide a distribution map for the Costa Rican species, M. sylvestris (Fig. 8) . Here, English vernacular names are proposed, as common names are becoming increasingly needed in conservation applications.
Length and width measurements follow the conventions suggested by Ball (1972) and Kavanaugh (1979) . Apparent body length (ABL) is measured from apex of labrum to apex of longer elytron. Standardized body length (SBL) is the sum of the lengths of the head (measured from the apex of the clypeus to a point on midline at level of the posterior edge of the compound eyes), pronotum (measured from apical to basal margin along midline), and elytron (measured from apex of scutellum to apex of the longer elytron). Total width (TW) is measured across both elytra at their widest point.
Accounts of Taxa Tribe Morionini Brullé, 1835
Diagnosis: Head with deep frontal depressions, dentiform processes project above antennal insertion points, antennomeres 4-11 moniliform, eyes prominent (except in the two species of Hyperectenus Alluaud, 1935 occurring in western and central Africa). Pronotum with deep linear depressions posteriorly along each side of midline. Elytron with plica not externally visible. Fore tibia with apex expanded and with an apico-laterally produced spine (except in the five species of Morionidius Chaudoir, 1880 occurring in the Oriental Region) (see Will 2003) .
Notes. Adults are shiny and deep black to piceous (pitchy-brown). According to Allen (1968) , five characters define this tribe; antennomeres 4-11 moniliform, elytra with internal plica (not visible externally), pronotum with 4-12 setae on lateral margin, interneur 8 with setiferous punctures forming a zig-zag pattern rather than a straight line, and endophallus with a sclerotized rod-like process. However, as noted by Will (2003) , none of these character states are present in all members of this tribe. In fact, moniliform antennae is the only character state shared by all morionine species. A worldwide revision of the tribe is needed. Diagnosis. Mentum tooth without medial notch. Body robust, pronotum and elytra convex, pronotum with lateral margins rounded anteriorly, posteriorly with short distinct sinuation near hind angle (Figs. 2-4) .
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Morion Latreille 1810 Moriosomus Motschulsky 1855
Key to the Neotropical Genera of Morionini
Description. Size medium for tribe and family, ABL = 11.5 to 17.2 mm, SBL = 11.3 to 17 mm, TW = 4.0 to 5.8 mm. Luster: Surface shiny. Head: Antennae with scape glabrous, antennomeres 2-3 with ring of setae at apex, antennomere 4 sparsely setiferous in apical 2/3; antennomeres 5-11 densely setose on lateral margins, sparsely setiferous along midline; labial palpus with penultimate palpomere bisetose, other palpomeres glabrous. Pterothorax: Scutellum small; elytra convex; humerus moderately prominent with small dentiform projection; parascutellar interneur absent; intervals convex. Legs: Hind legs arched, otherwise normal for Morionini. Male with biseriate white squamo-setae ventrally on tarsomeres 1-3 of forelegs. Abdomen: Abdomen with sterna III-VI glabrous other than a pair of ambulatory setae on each; sternum VII with a latching device on the lateral dorsal margin (as noted in Allen 1968 for Morion). Male genitalia (Figs. 5-7): Phallus anopic; in dorsoventral aspect (Figs. 5a-b, 7a-b) broad, basal bulb crested, dorsal surface extensively membranous, apex more or less broadly subtruncate; laterally (Figs. 5c-7c), with shaft curved ventrad, apical portion narrowed and bent sharply. Endophallus with or without patches of microtrichia. Parameres glabrous, left wider than right, latter more or less digitiform. Female reproductive tract ( Fig. 8) : Spermathecal gland and associated diverticula attach at the base of the spermatheca; gonocoxite-2 as long as gonocoxite-1, narrow and with acute apex, otherwise similar to Morion monilicornis Latreille (see Liebherr and Will, 1998, Fig. 41) .
Geographic distribution. The geographical range of this genus extends in Lower Middle America from Nicaragua to Panamá, and in northwestern South America from Colombia southward to Perú (Fig. 1) . Both South American species are known from the cis-Andean highlands above 1500m, whereas the Central American species is found only below 1100m.
Notes. Date of the first description of Moriosomus is cited by many previous authors as 1864. However, Motschulsky first described the type species, M. sylvestris, in 1855 at which time he included that species in the new genus Moriosomus (see Appendix for details). Proposed English vernacular name. Motschulsky's robust carabid beetle. Diagnosis. With the attributes of the genus as described above and elytral intervals impunctate, interval 7 evenly rounded, not carinate; and clypeus bilobed medially, dentiform paramedially, each dentiform projection setose. Size relatively large for genus, SBL > 15.5 mm.
Species of Moriosomus Motschulsky
Description. (Fig. 2) . Size relatively large, ABL = 15.9 to 17.2 mm, SBL = 15.8 to 17.0 mm, TW = 5.8 mm. Color: Head, pronotum and elytra black, legs dark rufous, base of tibia and tarsomeres of middle and posterior legs infuscated. Microsculpture: Dorsal surface with very fine transverse sculpticells. Head: Frons glabrous, clypeus bilobed medially, dentiform paramedially, each dentiform projection setose; labrum emarginate with 5-6 setae on anterior margin; mandibles large with scrobe wide, lateroventral margin of mandible explanate and markedly rounded; submentum with two pairs of setae. Prothorax: Pronotum markedly convex, wider than long, with seven setae along lateral margin, six evenly distributed in anterior 2/3 and one at hind angle, lateral margin beaded in posterior 2/3; prosternum including intercoxal process sparsely setose. Pterothorax: Metepisternum subquadrate, lateral and anterior margins subequal, Metasternum sparsely setose, Elytra not fused along suture. Elytral interneurs smooth, impunctate. Metathoracic wing small scale, vestigial. Abdomen: Sternum VII at posterior margin with a pair of ambulatory setae. Male genitalia: (Fig. 5 ) Phallus progressively more infuscated distally; basal bulb crested (Fig. 5a) , broadly rounded; ostium length 2/3 shaft length, ventral left margin (Fig. 5b) markedly sinuate, ventral right margin slightly sinuate; apex flattened dorso-ventrally, markedly curved ventrally (Fig. 5c) , and broadly rounded. Endophallus with two microtrichial fields. Parameres (Fig. 5b) : left in ventral aspect slightly oblong, with distal margin broadly rounded, longer and broader than right.
Dispersal potential. These beetles are flightless and therefore they must walk to disperse. Accordingly, the species may be expected to have a markedly restricted geographical range.
Way of life. Available evidence suggests that this species may be confined to high altitude forests and that its members are active in the dry season.
Other specimens examined. Allotype, female (NMNH: ADP108833). Perú: Huánuco, Chichao, 25 km below Carpish, 09° 43' 0 S, 076° 06' 0 W, 2500m, September 9, 1946, F. Woytkowski.
Geographic distribution. This species is known only from two specimens from two localities in Huá-nuco Department, Perú, in the Cordillera Oriental of the Andes. (Figs. 3, 6, 8 Diagnosis. With the attributes of the genus as described above and pronotum as long as wide or slightly longer than wide, lateral margin with six setae; elytron with interneurs smooth, not punctulate; submentum with two setae; prosternum and prosternal intercoxal process sparsely setose. Size medium, SBL = 15mm.
Moriosomus seticollis Straneo
Description. (Fig. 3) . Size medium, ABL = 14 to 15.6 mm, SBL = 15 mm, TW = 4.9 to 5.2 mm (smaller measures from Straneo 1985) . Color: Head, pronotum and elytra black, legs very dark rufous. Microsculpture: Dorsal surface of head with isodiametric sculpticells, dorsal surface of pronotum and elytra with very fine transverse sculpticells. Head: Frons setose, two setae on left side, one seta on right side; clypeus shal-lowly emarginate, with one seta on each side near anterior margin; labrum emarginate with six setae on anterior margin; mandibles relatively narrow for genus, lateroventral margin of mandible slightly explanate; submentum with one pair of setae. Prothorax: Pronotum markedly convex, slightly longer than wide, with six setae along lateral margin, five evenly distributed in anterior 2/3 and one at hind angle, lateral margin beaded; prosternum and prosternal intercoxal process sparsely setose. Pterothorax: Metepisternum about quadrate, lateral margins slightly longer than and anterior margin, metasternum sparsely setose. Elytra apparently fused along suture. Interval 7 carinate; Interneurs of elytron smooth, impunctate. Metathoracic wing small scale, vestigial. Abdomen: Sternum VII with four or five setae in males and two setae in females. Male genitalia: (Figs. 6a-c) Phallus progressively more infuscated distally; basal bulb crested (Fig. 6a) , subacute; ostium length 2/3 shaft length; ventral left and right margin slightly sinuate (Fig. 6b) ; apex flattened dorso-ventrally, curved ventrally, and broadly rounded (Fig. 6c) . Endophallus unarmed, microtrichial fields not apparent. Parameres subequal in length; left paramere in ventral aspect (Fig. 6b) almost quadrate, distal margin very broad, subtruncate. Female reproductive tract (Fig. 8) : Spermathecal gland and associated diverticula attach at the base of the spermatheca; gonocoxite-2 as long as gonocoxite-1, narrow and with acute apex.
Dispersal potential. Like adults of M. motschulskyi, these beetles are flightless and therefore they must walk to disperse. Accordingly, the species may be expected to have a markedly restricted geographical range.
Other specimens examined. ECUADOR: COTOPAXI PROV., Las Pampas vic., 1800-2000m, 00° 25' 0 S, 078° 57' 0 W April-May (K.W. Will) (KWWC: 5 females, 4 males) (CASC: 1 female, 1 male).
Geographic distribution. Adults of this species have been recorded from Colombia and Ecuador, in the Cordillera Oriental of the Andes. Motschulsky (Figs. 4, 7, 9) Type specimens. According to Keleinikova (1976) , three syntypes from Panamá are in the Collection of the Zoological Museum in Moscow. A lectotype has not been designated. Type material was not examined. According to Motschulsky (1855: 200, see Appendix) , these specimens were collected from the virgin forests of Obispo, Panamá.
Moriosomus sylvestris
Proposed English vernacular name. Lowland robust carabid beetle. Diagnosis. With the attributes of the genus as described above and pronotum wider than long, lateral margin with four setae; elytron with interneurs punctulate; submentum with four setae; prosternum and prosternal intercoxal process glabrous. Size relatively small for genus, SBL < 14.6 mm.
Description. (Fig. 4) . Size relatively small, ABL = 11.5 to 14.5 mm, SBL = 11.3 to 14.3 mm, TW = 4.0 to 4.6 mm. Color: Head, pronotum and elytra black, legs very dark rufous, base of tibia and tarsomeres of mid-dle and posterior legs infuscated. Microsculpture: Dorsal surface with microlines shallowly impressed, effaced in some areas, sculpticells transverse. Head: Frons glabrous, clypeus shallowly emarginate, with one seta on each side near anterior margin; labrum emarginate with six setae on anterior margin; mandibles large with scrobe wide, lateroventral margin of mandible explanate and rounded; submentum with two pairs of setae. Prothorax: Pronotum markedly convex, wider than long, with four setae along lateral margin, three evenly distributed in anterior 2/3 and one at hind angle, lateral margin beaded in posterior 2/3; prosternum and prosternal intercoxal process glabrous. Pterothorax: Metepisternum with lateral margins twice as long as anterior width, metasternum with one pair of setae. Elytra separate from one another. Interval 7 carinate, markedly so in posterior 1/3; interneurs punctate (Fig. 4) . Metathoracic wing normally developed. Abdomen: Sternum VII with a pair of setae posteriorly in males and females. Male genitalia: (Figs. 7a-c) . Phallus slightly infuscated distally; basal bulb crested (Fig. 7a) , subacute; ostium length less than 1/2 shaft length; ventral surface (Fig. 7b ) distad basal opening slightly tuberculate (not apparent on illustration); apex narrowly rounded. Endophallus with one large microtrichial field; tubular without obvious margins; Parameres subequal in length; left paramere (Fig. 7b) in ventral aspect distinctly oblong, with distal margin broadly rounded.
Dispersal potential. This species seems to have the best dispersal potential of the three described species in the genus. Adults are fully winged and the species has a relatively wide range.
Way of life. Available evidence suggests that this species may be confined to lowland tropical forests in association with rotting logs and that its members are active in all months of the year.
Other specimens examined. COSTA RICA: Alajuela, P.N. Guanacaste, Sect. San Ramon, 620m, 10°5 
Evolutionary considerations
Given that, until now, there were only two known species of Moriosomus, there are no well-supported evolutionary or biogeographic patterns noted for this genus. However, we note potential patterns that may be emerging with the discovery of the third species. The two South American species (M. motschulskyi and M. seticollis) occur only in the highlands and they are both flightless and relatively rare, whereas the Central American species (M. sylvestris) occurs only in the lowlands and lower uplands and specimens are fully winged and broadly distributed. Moriosomus motschulskyi and M. seticollis share some morphological attributes that are not present in M. sylvestris, such as smooth elytral interneurs, sparsely setose intercoxal process, and the presence of a pair of ambulatory setae on sternum VII. Future phylogenetic analyses of Moriosomus species and species in closely related genera will reveal whether or not these characters are apomorphies defining a sister-group relationship between the two South American species.
Concluding statement
We predict that additional species of this genus will be discovered in isolated valleys within the higher altitudes of the Andean region from Bolivia to Colombia. Adults can be sought under fallen logs and under the bark of fallen trees. Future discoveries and descriptions of additional species of Moriosomus will provide more information regarding the evolutionary and biogeographic history of this Neotropical lineage.
